The problem of opportunistic infections in acquired immune deficiency syndrome (AIDS) has resulted in the application of several techniques using fibreoptic bronchoscopy to identify the offending agents. One of these techniques, bronchoalveolar lavage, has emerged as an important method in evaluating both inflammatory and immune processes in lung disease. [1] [2] [3] [4] Earlier papers on the diagnosis of Pneumocystis carinii pneumonia using bronchoalveolar lavage in immunosuppressed patients have reported results from relatively small numbers of patients.5 6 Reports from other groups have shown high yields for a positive diagnosis of pneumocystis pneumonia on the basis of transbronchial biopsy.27 In preliminary work we found a high rate of positive identification of Pneumocystis carinii from bronchoalveolar lavage and proceeded to apply the technique to a larger group of patients with AIDS or a high suspicion of AIDS.
Methods
From July 1983 to September 1984 91 patients were investigated by the pulmonary medicine division at Downstate Medical Center-Kings County Hospital, New York City, because of an abnormal chest radiograph and known or suspected AIDS.8 Seventy five patients, the subjects of this report, underwent fibreoptic bronchoscopy. Repeat bronchoscopies in three of the 75 patients resulted in 78 procedures over 14 months. Eight patients had documented AIDS at the time of bronchoscopy on the basis of the criteria of the US Center for Disease Control (CDC). The 62 patients with CDC risk factors for AIDS among the remaining 67 patients included 32 intravenous drug users, two female consorts of patients with AIDS, homosexual males, and 20 immigrants from Haiti (at the time of the study Haitians were classified as being at risk of acquiring AIDS; they are no longer so classified). Five patients had no known risk factors for AIDS. There were 14 women and 61 men ranging in age from 19 to 60 years. Sixty nine of 75 patients had fever and 73 of 75 had an abnormal chest radiograph. Other frequent symptoms included weight loss, dyspnoea, and cough. Three patients were receiving treatment for documented tuberculosis, 49 patients had oral candidiasis, 30 had diffuse lymphadenopathy, six had orogenital herpes simplex and two had oral herpes simplex (table 1) .
Diffuse abnormalities on the chest radiograph, cough, and dyspnoea were found with greater frequency among patients shown later to have pneumocystis pneumonia, whereas diffuse lymphadenopathy was found to be more important in the 6 Subsegmental lung lavage of right middle lobe or lingula was performed with three to six 30 ml aliquots of normal saline (total 100-180 ml) with immediate Orenstein, Webber, Cash, Heurich syringe aspiration. Lavage was discontinued if the return fluid aspirate lagged behind instilled volume by more than 50 ml. Transbronchial brushings, biopsy specimens, and washings were obtained.
LAVAGE FLUID SPECIMENS
One aliquot of lavage fluid was treated for Papanicolaou, Gram-Weigert and Gomori-methenamine silver staining. Specimens of lavage fluid for cytological examination were mixed with an equal volume of 70% ethanol and centrifuged for 10 minutes at 3000 rev/min. The sediment was smeared on four to seven albuminised slides that were wet fixed in 95% ethanol. The smeared slides were then stained with the Papanicolaou, Gram-Weigert, and Gomorimethenamine silver stains. Smears were screened by cytological technicians and reviewed by a cytopathologist (CAW) for the presence of fungi, Pneumocystis carinii, viral inclusions, and malignant or atypical cells. Another aliquot was stained and cultured for mycobacteria, fungi, bacteria, and viruses and stained for Legionella pneumophila antigen.
OTHER BRONCHOSCOPY SPECIMENS
Bronchial washings and transbronchial brushings were studied in the same manner as the lavage fluid. In addition, the bronchial washings were sent for fungal, bacterial, mycobacterial, and viral cultures. Histological sections of material obtained by transbronchial biopsy were examined after staining with hematoxylin-eosin, Gram-Weigert, Ziehl-Neelsen, and Gomorimethenamine silver.
PROCEDURE FOR STERILISATION OF THE BRONCHOSCOPE
During bronchoscopy staff routinely wore gloves, gowns, hats, masks, and goggles and followed the precautions for clinical and laboratory staffs outlined Furthermore, all 54 patients had clinical criteria for pneumonia as evidenced by hypoxaemia, fever, and diffuse abnormalities on the chest radiograph. In nine of 54 patients with P carinii additional pulmonary pathogens were obtained by bronchoalveolar lavage (five cytomegalovirus, two herpesvirus, two M avium intracellulare).
In the 21 patients without documented P carinji bronchoalveolar lavage yielded organisms in 13 instances (62%). Possibly other potential pathogens were missed in the two cases of presumptive viral pneumonia, since both patients had previously documented AIDS and died in hospital and no lung tissue was obtained. If these two and the four patients in the non-diagnostic lavage group from whom no pulmonary pathogen was obtained are added together and considered as potential "false negatives" for P carinii, our yield from bronchoalveolar lavage would fall from 53/54 (98%) to 53/60 (88%). The figure of 88% is still a high yield and similar to that of the best studies.2 717
Recent studies of bronchoalveolar lavage in immunosuppressed patients have suggested that it is useful in the diagnosis of mycobacterial disease.2 16 Our study confirms these results by the finding of 17 instances of mycobacterial disease with lavage with positive smears and cultures in 10 cases (60%).
Orenstein, Webber, Cash, Heurich A recently published combined multicentre retrospective study on the pulmonary complications of AIDS from a National Heart and Lung Institute workshop in the United States found a 79% yield from lavage specimens from the 178 patients in whom it was done.'7 A similar but very small prospective study of only 16 patients found a sensitivity of 89% for the diagnosis of pneumocystis pneumonia.7 Our yield of 98% for the diagnosis of pneumocystis infection by lavage represents the best results so far that we are aware of.
We believe that this high yield reflects a combination of factors: in the first place, most patients with P carinii had diffuse disease evident on the radiograph, perhaps representing a large burden or organisms; and, secondly, the close working relationship between the pulmonary and the cytopathology departments ensured meticulous processing of all specimens. We believe that an adequately trained cytopathology department and close communication with them are prerequisites for the successful application of this technique.
In conclusion, bronchoalveolar lavage is a simple and effective technique that can be performed readily during fibreoptic bronchoscopy as a means of diagnosing pneumocystis pneumonia as well as other opportunistic infections in patients with AIDS or suspected AIDS. 
